We showed previously that mice deficient in astrocyte gap junctions Cx43 and Cx30 exhibit white matter vacuolation and hypomyelination. In this study we tested the hypothesis that loss of astrocytic gap junction proteins leads to exacerbation of the primary demyelinating diseases, using experimental autoimmune encephalomyelitis (EAE) as a model system. To test for this, Cx43 floxed mice were crossed with GFAP:Cre, Cx30 null mice to generate mice lacking astrocytic expression of both Cx43 and Cx30 (dKO). EAE was induced using myelin oligodendrocyte glycoprotein (MOG 35−55 ) peptide, and mice were monitored for acute expression of disease. No statistically significant difference in clinical or pathological expression of EAE was observed. Lesion load and susceptibility of different areas of the CNS to inflammation were similar in all genotypes. Moreover, no differences were noted in blood-brain barrier (BBB) permeability, tissue wet weight, axonal pathology, gliosis or demyelination during acute disease. These data show that loss of the astrocytic connexins, Cx43 and Cx30, and the white matter pathology observed in these mice does not statistically affect clinical or pathological expression of EAE and show that astrocyte gap junctions do not regulate autoimmune inflammation and associated BBB disruption in acute EAE.
Introduction
In the central nervous system (CNS) astrocytes are extensively connected to other astrocytes by a network of gap junctions (GJ) (Houades et al., 2006; Ball et al., 2007; Roux et al., 2011) . These astrocytic networks contribute to ionic and osmotic buffering (Wallraff et al., 2006; Langer et al., 2012 , Pannasch et al., 2011 reviewed in Rash, 2010 and dispersion of glucose metabolites from the vasculature (Rouach et al., 2008; Gandhi et al., 2009) . Astrocytes express GJs composed of connexin 43 (Cx43) and Cx30, and in mouse hippocampal slices, loss of Cx43/30 completely abrogates astrocyte:astrocyte GJ connectivity (Wallraff et al., 2006) .
Oligodendrocyte:astrocyte gap junctions have also been identified by electron microscopy (Massa and Mugnaini, 1982; Kamasawa et al., 2005) , and functionally confirmed by electrophysiology and tracer studies in vitro (Orthmann-Murphy et al., 2007; Magnotti et al., 2011b) . Slice preparations from mice with specific targeted deletions of different connexin species have documented oligodendrocyte: astrocyte GJs composed of oligodendrocyte Cx47 and astrocyte Cx43 in deep cortical layers, although this group found no evidence of oliogodendrocyte:astrocyte coupling in the corpus callosum (Wasseff and Scherer, 2011) . In contrast, a second group detected a low but significant degree of oligodendrocyte:astrocyte coupling in the corpus callosum which was attenuated by double-deletion of Cx43 and Cx30, or deletion of Cx47, but not deletion of Cx43 alone or oligodendrocyte Cx32 alone (Maglione et al., 2010) . Strong genetic evidence for the importance of oligodendrocyte:astrocyte gap junctional connectivity comes from observations that mice deficient in oligodendrocyte GJs (Menichella et al., 2003; Odermatt et al., 2003; Sargiannidou et al., 2009; Tress et al., 2011 ), astrocyte GJs (Lutz et al., 2009 , or combined loss of astrocyte and oligodendrocyte GJs (Magnotti et al., 2011a) exhibit similar white matter pathologies, characterized by oligodendrocyte vacuolation, cell death, myelin blebbing, and hypomyelination (reviewed in Abrams and Scherer, 2011) . In mice with compound heterozygosity for oligodendrocyte GJs and the inwardly rectifying potassium channel Kir4.1, pathology is activity dependent, strongly implicating GJ network connectivity in metabolic support to white matter (Menichella et al., 2006) . Glial GJ communication thus contributes to homeostatic functions that maintain myelinated and non-myelinated tissues. These studies raise the possibility that loss of astrocyte GJs in reactive astrogliosis could increase susceptibility to pathologic insults directed against myelinated tracts.
A reactive astrogliosis is a common response to CNS injury, and inflammatory mediators such as the cytokine interleukin-1 or tolllike receptor ligands lead to the rapid and persistent loss of Cx43 and Cx30 in astrocytes in culture (Duffy et al., 2000; Hinkerohe et 
